Inter (Part-II) 2021 


Mathematics | 


|Time: 2.30 Hours | (SUBJECTIVE TYPE) | 
| SECTION-1 
2. 


Write short answers to any EIGHT (8) questions: (16) 
(i) Find the domain and range of the function g defined | 
| by: (g(x). = Vx? - 4 
Domain g = (<0, ~2) U (2; 0). 


_(Group-l) 


( x2-420 | 
=> x*>4 


_ . | =" x<-2. or shag 
Range Dra *) 


. —-4=0 if x=+2) 
(ii) The real valtied functions f and a are given. Find fog 
Ry | | | 
f(x) = 3x4 — 952° are! == , 0: 
( )= 5) ee awn ye X#9° 
Ans fog (x) =f ay) | . 
bier 
. ? (ay | | | 
- sO ae (Using the rule of f) 
i) -£ 
_48 8 | 48~8x © 
ae = o 
_ 8(6 -x 
“ya ra. x40 
(ili) | Evaluate tim £222 | 
. 6-0 ) : ‘ 
Anss 1-cos@_1-cos@ 1+ cos 0 
0 0 "1+ cos 0 
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= (1 + cos 0) 
___sin?6 - , 
~ (1 + cos 6) 


_ (2) 
siNO\"G )\4 + cos 0 


1-cos@ 


in—————"= lim sin 8 lime ne lim Ces: ) 
a0 86s 9 +0 8 0+0\1 + cos @ 


-otn ( + : 


=0 
x? — 3x? + 3x —1 
x? — x 


(iv) Evaluate lim 
x—>1 


Ans4 If we put x =.1, the above expression will be 5 , SO firstly 


we factorize numerator and denominator. | 
x9 — 3x2 + 3x-1= (x)? — 3x(x - 1) —(1)° 


= (x- 1) 

= (x -— 1)(x - 1)? 

= (x — 1)(x? — 2x + 1) 
and x =x = x(x? - 1) 


5 vg ee KT 1) 
So) tin = x yy x + D1) 
- — 2x + 1 
x1 x(x + 1) 
. 2_ 
_in& 2x + 1) 
lim x(x + 1) 
~ (1)* - 2(1) + 1 
1(1 + 1) 
_1-2+1 
1(2) 
=0 


(v) Find $¥ it x? - axy - Sy = 0. 
_ ESD x2 — 4xy-5y=0 


=¥ 
"2 
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d d 

ax (X* - 4xy - Sy) = a (0) 

d d d 

ax (X*) — Gy (4x) - Gy (Sy) = 0 
d d d 

ax (X) - 4a (XY) - Sqr (y) = 0 
ax— 4x. Bey. 1|-5 w= 0 


dx 
dy dy _ 
2x — ax = ay 5 
dy « dy _ 
Oa ** a 2x —4y 
& (ax +5) = 2 (x -2y) 
dy _ 2 (x-2y) 
ax” 4x+5 


(vi) Differentiate w.r.t. ‘x’ cot” &} 


ANS 4 Let y =cot () 


a? + x? 
(vil) Find (x) if f(x) =>//n (e2* + e-2%). 


Let u=e*+e% 
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Then _ f(x) becomes 
f(x) = Yin u = (In es, _ 
As f(a at 


x=- (By chain rule) 


= 5 (in Pes a. in wg _ neo te), 
=( fin iy. i) (e%. 2 en (-2)) 

= (sqctge- 4). 2) 0) 
3 . 
2° 


41 2x —2x 
-e 
( Inu Je ) 
2 ; © 1 


2 AM 
Nine + a "(e% +e) i 


ms Ga gt Q-2x ; 


_ ey 


= In(e?% a! e72x) (er + e-2%) 

(viii) Find y, if x - Sz =a>. \ | | 

_ -ESB Given: 3 By = a3. al i) 
Differentiating (i) ae ‘x’, we get 

g)* d d tie 

ag) ay WW) a Ow 


— ay2= gy2L=¢ 


Differentiating again of above expression: 
d’y _d (5) 
dx2 ~ dx 
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er: 
a Oa 
ia 
, dy 
er *(2y) dx 


2y al 2) " 
ofS 


Q. 


62x (1) E+). 


= ~~ [.° By the given expression] 


ix) Prove thaty, = (cos ec"! x) = 
” Ix me 


Ansa ys cosec™' x * (i) 
Then, 


x=cosecy or X= cosec y for y |-3, z| {0} (ii) 


-(, 2) {0} is also written as|-5 ofulo, z 


a 
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Sa van orinivid io coe aa 


1 = < x (cosec y)= — ay (cones y) & Ay 


= (—-cosec y cot y) & dx 
ug OO Oe os 8 fa, (-3.3)- 
~ ‘dx ~~ cosec y cot y io YElrgap 
“Wheny « (0 3) , cosec y and cot y are positive. | 
As cosecy =x, so x is positive in this case | 


and cot y= = Jeosac! y= a forallx>1- 


Thus 4 (cosec”' x) = 


for Xx>1. 


2x-1 
| Ax? 44 
ESD vet. y = 2x21 
dy _ d (_2x-1) 
“dx ~ dx ver 
x2 + 4 fox 4) (2x — Dy we 18 
ety : . 
ee 1 @)-e-N Zee + Mle S081) 


(x) "Differentiate 


. +4 
2x2 + 1 — (2x - Ns 5 L(y + 4)-2 (2x) 
= x2 + 4 


. ied (2x - 1) aa | ? 
Ges! 


oe 
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2 
2x2 + 1 x2 + 1 - x(2x - et 
: Vx? + 1 (x? + 1) 


2 (x24 1)? — x(2x - 1) 
(x? + 1)12 (x2 + 1) 

_ 2(x2 + 1) - x(2x - 1) 
~ (x2 + 4) V2+1 
_ 2x2 + 2- 2x2 +x 
(e+ 182 
_ &t2Z 
08 +182 

(xi) | Find the interval in which function is increasing or 

decreasing: . 


f(x) = cos x xe(F, 3) | 
Ans2 ee xe(, 3) 


f'(x) = -sin x 


f'(x) = —(sin x) is positive for >" <x <0 as sin x is negative 


for < x <0, so fis increasing on the interval =, 0) 
Similarly, f’(x) = -sin x is negative for 0 < x < 5 as sin x is 


positive forO <x < a , SO f is decreasing on the interval (0, z) ' 
(xii) Find y, if y = sin 3x 

| ESD Given y=sin 3x 

Ys = ax = dx (sin 3x) - 


d 
= cos 3x chy (3x) 


= cos 3x (3) 
= 3 cos 3x 
d d 
y= Sta Sy, 
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7 < (3 cos 3x) = 3 2 (cos 3x) 


= 3(-sin 3x) <. (3x) 


= —3 sin 3x (3) 
= a sin 3x 
Y3 -“y.¢ = ax (2) 


= Hl (-9 sin 3x) = -9 = (sin 3x) © 


= -9 (cos 3x) 2 (3x) 


= —9 (cos 3x).(3) 
. = -—27 cos 3x 
_dty_ de 
Ya ~ dx* -. (y3) 


= aa (-27 cos 3x) =-27 ~ (cos 3x) 


= -27 (-sin 3x) < (3x) 


= 27 sin 3x (3) 
= 81 sin 3x 
3. Write short answers to any EIGHT (8) questions: (716) 
(i) Use differentials to approximate the value of 4/47. 


Let f(x) =x"* 
Then f(x + 5x) = (x + 5x)" 
= (x + dx)" C. 8x = dx) 


ks the nearest perfect fourth root to 17 is 16, ie., (2)*. so 
we take x = 16 and dx = 1. 


Then f(16) = (16)"* 
= (2*\** =2 


Now f'(x) = (3) i 
= : 
So, f'(16) = ( ) ((16)"*)° 
= (4) «293 =f er 
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(1 | 
~ (3) (35 
Os 
~ (4) \8) ~ 32 
Using f(x + 5x) ~ f(x) + dy, we get 
f(x + 5x) = f(x) + f'(x) dx 
f(16 + 1) = f(16) + f°(16) (1) 
~ 2 +35 (1) =2+ 0.3125 
= 2.3125 
Thus, 4/17 = 2.03125 


(ii) Solve | =e. 
dx 
me Neier 09 


Rationalizing the denominator, we have 
f __ ax =| a{x +1 +x ae 
Vx 1x 7 (lk + 1 <x) #1 +x) 
- pvetg evs Rs f [(x #1)12 + x12] dx 


whys 
= | (x #4)? dx + [ x12 ax 
_ (x us ré | ei 2 


2 
i a ae PY? +o xe2 +6 
2 


2 
(ii) Evaluate f sot ax, 
CS put Vx =z, 
Then d(x) = dz — aye a2 
or Te dx=2dz 
Thus {9 dx = f cot. ax= [cot . (2 ae 


= 2 f cot zdz = 2 f [>Fdz = 2 f (sin zy" cos z dz 


=2/n|sinzj+c, (z>0 as x>0Q) 
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=2/n {sin +c 
sac? x 


(iv) Solve hae Oe 
Li sec? Sec" x . 
weer tan " ) 


Put u= ‘ean x = (tan ru 


dx = =1 5 (tan x) ‘2 Meo Gx (tan x) 
1 
= 2 (tan sec? x dx 
_1 sec? x , | ‘ 
dx = °) an x o% ; | (ii). 


From (i), 


j= [SeXy Rs 2 ee Xx 
“a 


tan x° oven x" 
1 sec? x 
ne J2 tan he 
By putting dx from (ii), we get 


1224 dx 
=2utc | 
=2ytanx+c 
(v) Solve e** [-sin x + 2 cos x] dx. 
[GS tet  1= | e% [-sinx + 2 cos x] dx 
= [ e2* (2 cos x - sin x) dx 
= e [2 cos x + (-sin x)] dx 
Again let f(x) = cos x 
Then _ f(x) =-sinx 


Thus, 1= | e% [2 (x) + f(x)] dx (ii) 
Since < (e2* f(x)) = e2* . 2f(x) + e2* . f'(x) 
= e* [2f(x) + f(x)] 


So, by putting in (iii), we have 
1 = [ e% f(x) dx 
=e f(x) +¢ 
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=e cos x + C, 
n/4 
(vi) Evaluate | sec x (sec x + tan x) dx. 


» n/4 “ "nl 
Ang, | Sec x (sec x + tan x) dx = J (sec* x + sec x tan x) dx 
0 


wa 1/4 
=| sec? x dx + J sec x tan x dx 
0 | 


= [tan xy + [sec xy = (tan 7 —tan 0) + (sec i -- SEC 0) 
=(1 — (0) + (4/2 - 1) = 4/2 
: | 1 
(vii) Solve the. differential equation igy =5(1+ y”). 
| id 
[Ans¢ Given 5 cre 9 (1 +’) 
Separating variables, we get 
1 
Spa: t+y? dy = x dx 
Integrating both sides, we get 


! 1. 

2) ew | xdx 
— 

acne 


+ 
tan-ly = oe 


x? Cc 
(viii) Evaluate [ x /nx dx. | 


EX cet I=] xInxdx 
= | (In x) . dx 


2 2/4) 
=F inx- [5 (3) ox 
1 
= 442 nx-3] x dx 


ate 1x? 
=9% INnx-%5 2 +C 
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1 
= 52 in x-3|+ Cc 
The points A(-5, —2), B(5, —4) are ends of a diameter 
of a circle. Find centre and radius of it. 


EMS As the given points A(-5, —2) and B(5, —4) are ends of a 
diameter, so the centre C of the circle is their mid-points. Thus, 
C is: 


(ix) 


—5+5 —2+(-4 
EPA )-0-9 
And the radius of the circle is 
Radius = (CA) 
Se N(-5 - 0)? + (-2 (3)? 
=V(-5)? + (-2 +3? 
=J25+1- 
i (26. 
Transform the SqpAan 5x — 12y + 39 = 0 into normal 
form. 
EX 5x — 12y = -39. Divide both sides by +-/52 + 123 = +13. 
Since R.H.S - to be positive, we have to take negative sign. 
Hence 3x + 2 = 3 is the normal form of the equation. 


(xi) Find k so that the lines joining A(7, 3), B(k, —6) and 
C(-4, 5), D(-6, 4) are parallel. 
ad Slope of the line through A and B is: 
ag 
~ kK-7  k-T7 
Slope of the line through C and D is: 
4-5 4-5 -1- 1 
“Bay ~ p44 2 2B 
As the both lines are parallel, so their slopes are also equal 
| 9 


(x) 


L_ xT 
© | 
_- 
SN 
n|— 


-7 (1) 
18 
18 +7 


x 
se 6 a 
noun Wl 
{ . 
a ' 
—h 
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(xii) Find the lines represented | by 2x? + 3xy — By? = = 
EME The above equation can be written as: 


pro 


Solving (i) for , we get 


y_ sash #40 _ 34/49 
x: 10 ~ 10 

y S27 
» x. 40 | 
y_3+*7 y 
x" 10 * x” 19 
_ 10 es 
> 1 ; ~~ 40 
eer | y’__ 2 
Xx x  § 
y= Uy)... at diy aD 

=>x-y=0 (ii) ; 2X + 5y=0 (iii) 


So, (ii) and (iii) are the required lines, 
4. Write short answers to any NINE (9) questions: (18) 
SE a 
, (i) Graph the inequality 5x — 4y < 20. 


5x — 4y < 20 | | (i) 
' (i) can be written as — : 
— §x-4y < 20 | (ii) 
and 5x - 4y = 20 ‘(iii) 


. (ili) is the corresponding equation of (i) and it is graphed 
by joining the points (4, 0) and (0, -5) because the points (4, °), 


(2, 2), (0, -5), etc. are on the line (ii). 


Putting x = 0, y = 0 in the expression 5x — 4y, we get 
5(0) - 4(0) = 0 < 20 which shows that its graph is on the origin 
side of the line (iii), that is, the graph is the open half plane 
above the boundary line (iii). Thus the graph of the solution set 
of the linear inequality (i) is the closed half plane. 
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(ii) Find the equation of the circle with ends of diameter 
at (~3, 2) and (5, -6). | 


The centre of a circle is also the mid- -point of the end 
points of diameter, so centre O is at, 


—3 + 6 
OE 269). Z)= 0-2 
Radius = +/(5 — 1)? + {6 - (-2)}? 
= V(4)? + (-6 + 2)? = (4)? + (4? 
= 16 + 16 =./32 = 4/2 7 


. Thus an equation of the required circle is 
(x — 1)? + (y + 2)? = (4/2)? 
—2x+1+y24+ 4y+4 = 32 
Yet ~ 2x + 4y-27=0 
(iii) Find the centre of the circle 4x? + 4y? ~ 8x + 12y —25= 0. 
ESS 4x? + 4y?~ 8x + 12y-25=0 (i) 
Dividing both sides of (i) by 4, we have 


x2 + y2 — 2x + By- P= 


or xt y+ 2(-1)x42(5) ye ‘i 
Comparing (ii) with x? + y? + 2gx + 2fy+c=0 gives 
: 25 
g=-1 => and aw | 
. — 3 —. 
Thus the centre of the circle (i) is at (4-1) , 5) = (1 ; 3) 


and r= cars) -(-23) (. r=yg?+f—c) 


+ 


—a 
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(iv) Find the length of the tangent from the point (-5, 10) 
to the circle 5x? + 5y? + 14x — 12y —10=0. 
~ Equation of the given circle in standard form is 
| ea yea ye By 2=0 em () 
Square of the length of the tangent from P(-5, 10) to the 


circle (i) is obtained by substituting -5 for x and 10 for y in the 
left hand member of (i). 


. Required length =+/(-5)2 + (10)? - 14 + 24-2 =1/133 
(v) Find the coordinates of the points a intersection of the 
line x + 2y = 6 with the circle x? + y? - 2x - 2y - 39 =0. 


EGS Given x2 + y2 ~ 2x — 2y - 39 =0 . (i) 
| x + 2y = 6 . 3 (il) 

6-x —— 

From (ii). oy = 6-x => y="3— 2. (iii) 


Putting the value of y in (i), a have 


6-x 
2 6—x 


or ed (ole 
=> Axl + 36 ~ 12x + x2 — Bx— 24 + 4x 156 = 0 
=>  5x?-16x-144=0 i (iv) 


Solving (iv), we have 


_ 16 2-255 +7860 16 £13136 _ _16+56 


10 10 
46458. 72_36 16-56 _-40_ 
= Ss. “6 6 ea aD 
6-(4 
If x -4, theny=2=4). = 0s 
538 8 
if ey ee ee a 
og NYS ae eS Gg Mae 
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36-3). 
Thus the points of intersection are (—4, 5), (2 ; 3) ' 
(vi) Find the vertex of the parabola x? = 4(y — 1). 


ES Given x? = 4(y — 1) | . 
7 (x — 0)? = 4(y - 1) (i) 
By comparing (i) with - . 7 
: (x —h)* = 4a(y - k) (il) 
. We get sel 4. * 5 
=> =1* 
So, the vertex of the parabola x? = 4(y — 1) is 1. 
; 2 'y2. 
(vii) Find'the foci of the hyperbola aa a in 1. 
DE . we | 
Ans¢ 7 = ae = aa 0) 


‘i the positive term of (i) is v. 


j2 
16 
(i) is along the y-axis. 
The centre of the’ hyperbola (i) is (0, 0) 
From (i), a*=16 => a=4andb2=9 3 p¥=3 
We know that c? = a? + b2, that is, | 
.. C7 =1649=25 © => 6 =5 


aC _5 | @ 
Eccentricity > 1. . 


As the transverse axis of (i) is along Re y- axis, So foci of 
() are (0,-+ 5). 


, SO the transverse axis of 


(viii) Find a unit vector i in ie direction of v= = -Fi. 
Age Ie J : ‘ 
ED vena +73! e 
ae ' : 
.|_N3,,(-1,)| _. [ase my 
m= |-Si+')| + asy. (2 
a /3 1_) /4_. [4 : 
=> [v| = a+geafis a=V1=1 
Unit vector it in 1 the direction of v= wi 
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Ve 


(ix) 


(xi) 


YUY 


Find a vector whose magnitude is 4 and is parallel to 
2i — 3j + 6k. 


=> |vl = [2i - 3] + 6k] =-y(2)? + (-3)* + (6)? = 4 + 9 + 36 
=V49=7 
If vis the unit vector in the direction of v 
rn oy 21-3) + 6k 
Then ¥=.=—— | 
| _. (2i-3).+ 6k 
Thus the required vector is 4 (2-3 * 8 
Le $,-2j +4, 
i -% z t 
(x) — Ifvis a vector for which v.i = 0, v.j = 0 and v.k = 0, 
find v. , 
: ESD Let v= xi + yj + zk, then 
=> V. i= (xi yj + 2k) .i 
=xXi.i=x-— . 
_ As v.i=0, so x=0 
v.i=(xit+yj+zk).jsy.j.jy 
As v.J=0, so y=0 
Vv. K= (xi + yj.+zk). kK=zkk=z 
As v.k=0, so z=0 
Thus v=xityj+zk=0i+ +0j+0k=0 
=> ~ v= (null vector) 


Ifat+b+c= ®, then prova thata x b= bx ¢=< 
Sincea+bt+.c= 0 

Taking cross product with a, we have 
ax(a+b+c)=ax0 
axataxbtaxc=0 
O+axb+axc=0 


cxa, 
(Using distribution property) 


exa (i) 
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Now taking cross product with b, we have 
bx(atb+o)=bx0 | 
bxatbxb+bxc=0 (By distributive property) 
—(ax b)+0+bxc=0 , | 
bxc=axb (ii) 

From (i) and (ii), we conclude that 
,axb=bxc=cxa 
(xii) Find the volume of parallelepiped for which the 
vectors u=i-4j-k, vei-|- 2k and w= 2i— 3) + k 
are three edges. 


Volume of parallelepiped = u. vx w= [wu Vv] 
1 4 -1 : 
=>. u.vVxw=!]1 ‘-1 -2 
2 +3... +1 
= 1(-1-6) + 4(1 + 4)- 1(-3 + 2) 
=-7+20+1 
Volume of parallelepiped = = 14 
(xiii) Give a force F = 2i +j — 3k acting at a point A(1, —2, 1). 
Find the moment of FE about the py B(2, 0, —2). 
Ans, Here F=2i +j — 3k 


wUUY 


r=BA=(1- —2)i+(-2- + 142) 


s =-i- 2j + 3k: 
* Moment of force about B=rxF 
i i k 
Now rxF=]-1 -2 2 
2 1 -3 
= i(6 — 3), j(3 — 6) + k(-1 + 4) 
= 3i +-3] + 3k 
SECTION-II 
NOTE: Attempt any Three (3) questions. 
Q.5.(a) Discuss the continuity of f(x) atx=c (5) 
3x-1 if x<1 
=| 4 if x=1 , c= 
2x if x>1 


Scanned with CamScanner 


IMS Let x =- 


- Then 
and 
Thus . 


and 


As 


— i. Fs 
lim, f(x) = im, a 
x—>1 
= iim, (2 + 2h) 
= _ 
lim_ f(x) = lim, f(x) = 2, so 
x1 x1 
lim f(x) =2 
MT « 
f(1) =4, 


But . 


=1+h 

h>0O if x317 

h—0* if x3 1* 

Lim £00) = fim (@x~ 1) 
lim_ 3h — 1) 
h>1 


il 


which is im, f(x) # f(1) 


Thus f(x) i is ‘the discontinuous atx = 1. 


_(b) 
m Ans: Let 
Then 


and 


du, 1 


Show hae” = Y if nian x 


dx” x y" 


u2+1\° u2) dx 
*: 

aati 1) du 

Baila X 

__z1_du 


u 
dx 14 ¥ue dx 9 


(5) 
“@ 
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du _ 
) ‘dx =O 
But from (i), | 
, dy 
du_ *dx~¥ (1) 
>) ae x2 
ydu_ dy 
x dx  * dx Y 
2rn\ = v OV. 
x0) = X aye 
—— 3 
= ae 
d 
yaxge 
y _ dy 
x" dx 


. du_ 
& raat) 


| Q.6.(a) Evaluate J x sin-!x dx. 


mAnsam 


: sn" (3) = J (=) ; 


(5) 


sin- 'x+5/5 sin x +5 Ate | - Fsintx+c 


sin! x44 [oinet x +x 4-x2-2sin-'x] +0 


_%? | ey eb 
aang ‘sul x9 IG 
x2 0 | 1° '-x2 
=F sin x+9) 7S me 
2 ie eh ee 
AE seeded | meg 
=o Sin 2 A » 4 
a ds eet | 1-x*dx-35 — wa aX 
~ 2 2 2 i 
2 7 
= S sin tx +5] oe 
_x 
“2 
x 
= 
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Ps ee a Te ee ee ere ie 
a > sin? X ‘+ 4 (-sin-1 K+ x 1 - x2) +C 
Ws = _ xvi - x? 
4 


= “5 sin”! x—7 sin”! x + 7+C . 


; (b) Find the interior angles of the triangie with vertices 
A(6, 1), B(2, 7), C(-6, -7). (5) 


MD -Let m,,m, and m, be the slages of the sides AB, BC and 
~ CA. Then | 


undefined 
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=> 6,*63.4° 
a a: 21-8 
m,—-—m 4° 3 12 13.1 
ae Ec ls, OY 
fan 83" 74m,.m, AR ~412+14 ~ 26° 2 
T#la}(3) 12 
=> 0, 26.6° 3 
: 8 - WA . be 
Q.7.(a) Evaluate 7+sinx o* | ° ssh — (5) 
W4 . 4. a. — 
Atiss 1 _* 1 (1 — sin x) 
| Teen | (1+ sin x) *(1—sin x) ° 


| -T (1 — sin x) de : 
4 (1-sin? x) 
fi! =siNX) 4, 


cos? x 


uA 1 sin x 
= ine shia ie 
4 LCos* x Ccos® x 


wW4 nla: * 
= f sec? x dx — | sec x tan x dx 
0 u 


nl4 
= |tan x | <Isecx | 
o- . 0 


TT 7 Tw 
= tan — tan 0 -(sec- sec (0) 


=1-0-[J2-1J=1-J2+1 ~~. “es 
=2-,/2 - 


(b) Minimize z=2x+y subject to constraints (5) 
x+y23, 7x+5y<35.; x20, y20 “ 
Leanne a aaa tae aaa aamcaaaaaaaaacaacacaraatataaaaad 
Ansa x+ty23 (i) 
| 7x + 5y < 35 | (ii) 
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As 1.0 + 1.0 = 0 #3, so the graph of the linear inequality 
(i) is the closed half plane not on the origin side of x + y = 3 


The graph of the linear inequality (ii) is the closed half 
plane on the origin side of 7x + Sy = 35 which is partially 
indicated by shading in figure (2). 


teed 


The intersection of graphs partially shown in figures (i) 
and (ii) is the solution region of the inequalities (i) and (&) which 
is partially indicated by shading in figure (3). 
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Fig. 3. - ; 
Using the’ non-negative constraints, the feasible region is 
shown in figure (4). The corner points of the feasible region are 
(3, 0); ©, 0), (0, 7) eng (0, ra 


: Fig. 4 b 
Let z be written as (x, y) that is, z = Ks y) =2x+y 
$(3, 0) = 2(3) +0 =6 : | 
(5, 0) =2(5)+O0=10 /  s 
o(0, 7)=2(0) +7 =7 | 
o(0, 3) = 2(0)+3=3 
z is minimum at the corner point (0, 3). 


i 
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a8. (a) Prove that in any triangle ASC b¢ = 4 4 ee - - 2ca 


cos B. (5) 


ES 
[SS Let vectors a, b and ¢ be along the sides BC, CA and AB 
of triangle ABC, respectively. 


, — > = 
Since BC +CA+AB=0 


= a+b+c=0 

= b=-(a+c) 

Now b6.b=~-(a+c).[-(a+o)] 
b* =(a+c).(a+c) 
a.ata-c¢+c.a+c.c 
a*+22a.¢+¢c? 

b* = a*+2a.c+c? 
2(a . c) 

=> b*=a*+c*+2c.a 

= b? = a? + c? + 2ca cos (x - B) 

=> b? = a¢ + c* + 2ac (-cos B) 

= b* = a? + c? - 2ca-cos B 


(b) Find the length of the chord cut off from the line 


aa <> () 

end 2x + 3y= 13 (ii) 

From (ji) 3y = 13 -2x = y= a ti 
Putting the value of y in (i), we get 

y+ (= 2) =26 or ys 82= 82x + 4H _ 9p 

= 92+ 4y2-52x+ 169-234=0 . 

43x2-52x-65=0 = x*-4x-5=0 (iv) 

“Solving (iv), we have x= 42016 +20 42-96 446 


4+6 ) 4-6 2 
O} 

3— 13-10 _-3_ 
i. 2B - 13 = 26) _ 


and if x= 1, theny = 12201), 1942 15" 


aa 
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Thus the points of intersection are (5, 1), (-1, 5) 
Length of the chord between the points of intersection 


= V{5 — (-1)4} + (1 - 5)? = (6)? + (4)? , 
= [36 + 16 =./52 = 2/13 


Q.3. @ If y = (cos x)’, then prove that (1 — x*)y, - xy, - 2 = 0. (5) 
ee RD POIs Me ee ee 
ANS Given: y = (cos™ x)? 
= < (cos~' x)? 
= 2 (cos™' x) € (cos“! x) 
= 2 cos” x( ss 
| , J1 - x? 
 er2costx 
M1 1 = x2 
1-x?y, =-2 cos” x 
_ By taking derivative again, 


2 A: 5 
Area neal) 
Fram ete 
| rae i 
Vt? - Se NI VI ty, = 73 WT») 


— xy, + (1-x’) y, =2 
(1 — x?) y, -xy,; -2=0 Proved. 


(b) ius hia points of intersection. of the given conic - 


vz a | 
fetert and 3-54 (5) 
wa ) 
Ans “Tar aoe (i) 
xy. . 
3 ‘ote 3 =1 (ii) 
a at 2 
From (ii) , 373" 12253 => y*=x*-3 (iii) 
Putting y? = x? — 3 in (i), we get 
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2 Ax! + Ox? - 27 _, 
18° «8 = ae 


or 13x2?-27=72 = 13x2=99 


99 
or. €Si7 - & xed oe 
99... 
Putting x= 43 In (iii), we have - 


_99 ,_99-39 60 . 60" 


2 = 
rR4a °°" 46. 44 = Yr=2\iae 


~ Putting x = - - in (iii), we get 


, . . 99 2 99 99 39 - 60 
2- ==. ones i eames tees 


. 60 
=> ysi\lag 
Thus the point of intersections are ue i 
OF V8). V8 Vs) = 
ee ee - 3 ’ 43 an 
Pie PWS ay V3 
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